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ABSTRACT 

This guide provides suggestions for using technology (i.e., 
computers and anything '’that attaches to computers) as instructional tools in 
environments that support learning. Chapter 1 offers overview of learning 
principles based on constructivist theory, including what constructivism 
offers the classroom, the role of the student, the role of the teacher, and 
changes in the classroom. Chapter 2 presents activities based on 
constructivism, without technology, in three learner-centered classrooms, 
including a story writing group, math estimation exercises, and a trial of 
Julius Caesar's murders. Chapters 3 and 4 examine ways computers can 
complement classroom instruction; initial steps for introducing technology 
into the classroom are provided, and examples of activities that employ 
several types of applications (word processing, database, spreadsheet, 
presentation, simulation, Internet, e-mail, and multimedia/hypermedia) are 
presented. Chapter 5 is a practical compendium of questions, answers, and 
considerations for introducing technology into the learning environment. A 
resource section provides more information on technology and constructivist 
theory. (Contains 30 references.) (AEF) 
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Introduction 



W inds of change are blowing through American 
classrooms from several directions. Schools are 
serving a more ethnically, linguistically, and culturally 
diverse student body than ever before. From our universi- 
ties and research institutions, studies about education, 
cognitive psychology, and neurology have offered new 
insights on how humans learn. And from the market- 
place, the infusion of technology has redefined work skills 
and society’s expectations about what it means to be an 
educated person. 

In more and more classrooms, teachers are using tech- 
nology to help them meet the challenges posed by these 
changes. Constructivism, a theory of learning, provides a 
valuable framework for using computers and other technol- 
ogy in productive, interesting ways. Technology can enrich 
students’ use of a variety of resources and help them gain 
understanding about their world. Assisted by teachers and 
peers in their growth as individual learners, students can use 
technology to enhance their work and increase their connec- 
tions with resources outside school walls. However, comput- 
ers are not inherently instructional tools, and most teachers 
need suggestions for using them. This guide provides such 
suggestions. It is not a nuts-and-bolts manual, but a discus- 
sion about using technology in environments that support 
learning. The definition of “technology” is limited here to 



include only computers and anything that attaches to com- 
puters. Beginning with an overview of learning principles 
based on constructivist theory in Chapter 1 , Chapter 2 
presents classroom activities without technology. Chapters 
3 and 4 examine ways computers can complement class- 
room instruction to support learning. Chapter 5 is a practical 
compendium of questions, answers, and considerations for 
introducing technology into the learning environment. A 
resources section is provided for those wishing more infor- 
mation on technology and constructivist theory, o 
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A Brief Introduction to Constructivism 
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C onstructivism, a learning theory informed by 
cognitive psychology, educational research, 
and neurological science, views learning as the 
product of experience and social discourse. 
Constructivists consider learning to be an indi- 
vidual and personal event. The following prin- 
ciples 1 are based on the work of various 
constructivist theorists and are offered as a frame- 
work for this discussion. 

• Learners bring unique prior knowledge, expe- 
rience, and beliefs to a learning situation. 
Every learner has experiences that influence 
his or her understanding of the world. Those 
unique experiences are the foundation for 
learning; they provide opportunities for per- 
sonal connections with new content. 

• Learning is internally controlled and medi- 
ated. Learners take in information, process it to 
fit their personal frameworks, and build new 
understanding. That knowledge construction 
occurs internally, in the private domain of each 
individual. 

• Knowledge is constructed in multiple ways, 
through a variety of tools, resources, experi- 
ences, and contexts. Constructivist learning 
theory tells us that we learn in a variety of 
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Constructivist 
theory tells us 
that we learn in 
a variety of 
ways. The more 
opportunities 
we have, the 
richer our 
understanding 
becomes. 



ways. The more opportunities we have, and 
the more actively engaged we are, the richer 
our understanding. Good teachers have always 
used experience as a valuable instructional 
tool; that is why we arrange field trips and 
hands-on projects. It is why an internship or 
apprenticeship is essential to the completion of 
most vocations, including teaching. 

© Learning is a process of accommodation, 
assimilation, or rejection to construct new 
conceptual structures, meaningful representa- 
tions, or new mental models. Every person is 
surrounded by an infinite variety of images, 
ideas, information, and other stimuli that 
provide raw material for thought and under- 
standing. If new information matches the 
learner’s existing understanding, it is easily 
assimilated. If it does not match, the learner 
must determine how to accommodate it, either 
by forming new understanding, or rejecting 
the information. 





• Learning is both an active and reflective 
process. Learners combine experience (action) 
and thought (reflection) to build meaning. Both 
parts must be present to support the creation of 
new knowledge. 

• Social interaction introduces multiple per- 
spectives through reflection, collaboration, 
negotiation, and shared meaning. In many 
situations, learning is enhanced by verbal 
representation of thoughts— it helps to speak 
about an idea, to clarify procedures, or float a 
theory to an audience. The exchange of 
different perceptions between learners en- 
riches an individual’s insight. 
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What 

Constructivism 
Offers the 
Classroom 



Constructivism is a theory of learning, but it 
does not dictate how that theory should be trans- 
lated into classroom practice. It is up to teachers 
and other educators to provide environments that 
support the- ways students learn— learner-centered 
classrooms. Lessons that allow little opportunity 
for student response or discussion are not learner- 
centered; the focus is on the text or on the 
teacher. Such teacher-centered classrooms are 
often described as “traditional,” although there are 
many time-honored instructional strategies that 
do not fit the teacher-centered model. To contrast 
the differences between a teacher-centered (“tradi- 
tional”) classroom and a learner-centered class- 
room, let’s visit two seventh grade social studies 
classes studying U. S. geography. 



Traditional 

Classroom 



Learner- 

Centered 

Classroom 



The teacher begins the unit by having the 
students read aloud from their textbook’s chapter 
on the Great Lakes states. As they read, the teacher 
writes new vocabulary words on the chalkboard. 
Using their textbook, the students identify these 
words and answer questions from the end of the 
chapter. The teacher checks for student understand- 
ing by asking short-answer questions (“Jim, what is 
the primary product of the Great Lakes area? Jackie, 
what is the difference between spring wheat and 
winter wheat?”), and by giving the students a 
blank map to fill in the state names in the region. 
Students check each other’s homework, which is 
the completion of moderate-length sentences from a 
worksheet (How has state legislation recently 
affected commerce in Wisconsin?). During one class 
period, the teacher shows a film about the history 
of the railroad and its impact on Chicago. Students 
are reminded they will be tested on the content of 
the film and they should ask any questions they 
have about it. There are no student questions. As a 
review, the students play a game based on impor- 
tant facts and vocabulary, and a written test com- 
pletes the unit. 

The teacher 2 begins by asking the students 
what they know about the Great Lakes region 
(“Chicago, Cleveland, Lake Michigan? Are any 
of these names familiar?”) from trips, readings, 
TV programs, or stories. Before assigning the 
chapter, the teacher tells the students that they 
will be taking a road trip to one of the cities in 



the region and they should be thinking about 
where they would like to visit as they read the 
text. Students then write to the Chamber of 
Commerce for information on that city; interview 
people who have been to or are from that city; 
calculate their budget for gas, food, and lodging; 
plan the route of the trip; and make daily journal 
entries about the geography, culture, economy, 
and people of that city. All information is as- 
sembled in a portfolio and shared with others in 
the class. The portfolio includes such information 
as the travel budget, the length of time to drive 
from the student’s home to the city, photos, 
descriptions of noteworthy people and places, 
and the ways the city resembles and differs from 
the student’s hometown. 



Comparisons 



On the surface, the difference may not be 
immediately apparent. Both classrooms cover the 
required curriculum, they both include reading 
from the text, and they both include teacher-led 
discussion. However, if we look closely we see that 
instructional strategies in the second classroom are 
based on what we currently know about the ways 
people learn. 

• The teacher asks the students to tap into prior 
knowledge, first by sharing their experience 
with the content (“What do you know about 
this region?”) , then by the structure of the 
activity itself. The learners must use memories 
of a previous trip to plan this one. 

• With the trip as a guide for thinking about the 
content, the textbook becomes a source for 
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Relying on their 
prior knowledge, 
students can 
evaluate new 
data from 
authentic 
sources, actively 
pursuing infor- 
mation relevant 
to their own 

4 

journey. 



relevant information that can be applied to the 
students’ plans. They can assimilate the 
information that fits into that framework. If 
they discover information that does not match 
their understanding of the region (“I didn’t 
know Chicago was on a lake.”), they must 
decide to accommodate that new information, 
or reject it as irrelevant or wrong. Teachers 
must be able to uncover these internal deci- 
sions. While tests help teachers monitor stu- 
dent understanding, there are other effective 
methods which include encouraging explana- 
tions of student work or strategies, allowing 
presentation of student products, and listening 
to conversations in small groups or large 
group discussions. 

• Authentic sources (letters from correspondents 
in the region, information gleaned from inter- 
views) supplement the content presented 

in the text. 

• Students actively pursue information about 
their destination and the journey along the 
way, and they also reflect on their efforts by 
keeping daily journals. 

• Presentation of the student portfolios allows a 
formal opportunity for social interaction. It lets 
the learner present the work and lets others 
discuss it. While not mentioned in this sce- 
nario, informal conversations are equally 
important ways of letting students talk about 
their projects. A teacher may want to structure 
small group activities that provide time for the 
students to share their work. 
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In classrooms 
where teachers 
do all the work, 
students may 
be a captive 
audience, 
waiting for the 
end of class. 
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• By putting students in charge of their projects, 
offering an interesting, relevant context for the 
work, and providing a recognizable structure to 
build on, the teacher has increased the likelihood 
that the students will connect with the curricu- 
lum. Since learning is internally controlled, the 
student must make the connections and build his 
or her individual understanding. 

Looking back at the first classroom, we realize that 
most of the curriculum content is controlled by the 
teacher— the students are not participants, they are 
observers. A film, which can be an interesting way to 
present content, is still a passive medium. Games can 
be valuable tools for helping students explore content, 
but games that require only recall of simple facts and 
definitions (word search puzzles, trivial fact scavenger 
hunts) do not foster higher level thinking. 

It has been said that the person doing the work is 
the person who learns. Teachers can structure lessons 
so they have done most of the work, and students 



are robbedjof the opportunity to discover. Many of 
these teachers, exhausted at the end of the day, 
wonder why they receive so little response from their 
students. Truth be known, the teacher has done all 
the work and the students are a captive audience, 
waiting for the end of class. 

There are brilliant lecturers who spark a connec- 
tion with students by presenting content in ways that 
are relevant and rich. We have all experienced such 
teachers in our student careers. However, the major- 
ity of classrooms will be much more supportive of 
learning when students are allowed to pursue their 
understanding of content through discovery, conver- 
sation, and completion of intellectual products. 

14 
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The Role of 
the Student 



The Role of 
the Teacher 



Students are the stars in learner-centered class- 
rooms. They bring knowledge and information 
gained from past experiences, things they’ve read 
and seen, things they have heard and talked about. 
Their previous understandings are the foundation of 
whatever learning they will glean in the classroom. 
Just as detectives are responsible for solving a crime, 
students are responsible for solving problems. Detec- 
tives start with what they know and build upon 
these clues through a variety of sources- — finger- 
prints, DNA evidence, and witnesses. Students 
undertake all sorts of research from a variety of 
resources — newspaper articles, interviews with 
experts, books, and videos — to solve their problems. 
Just as detectives need more than one type of evi- 
dence to solve a crime, students can use multiple 
tools (computers, text, interviews, etc.) to approach a 
problem. And like police detectives who work in 
teams, students need colleagues and mentors for 
discussion, reflection, and dispute to help them work 
through solutions to their problems. 

Since most adults have experienced classrooms 
with the teacher as the lead instructor, it is difficult 
to envision the teacher’s responsibility in a learner- 
centered classroom. If the student is a self-sufficient 
detective, what does the teacher do? In a short 
answer, the teacher serves as the class instructional 
leader. While the teacher doesn’t provide all the 
answers or control all the content, she establishes 
the structure that launches student exploration. 

That structure includes setting and keeping curricu- 
lar goals, assessing students to ensure that learning 
is occurring, managing classroom activities in a 




way that balances a variety of student abilities, 
and sparking the initial stages of exploration to 
start the students on their work. Teachers in these 
classrooms rely on skillful questioning, monitoring 
student discussions and establishing rules that 
allow conversation and collaboration. They model 
reasoning and thinking, identify and restate 
student beliefs and understandings, support stu- 
dent-teacher and student-student dialogue, and 
provide feedback. 



Changes in the 
Classroom 



Student learning is affected by many factors — 
the physical and social environment, the curriculum, 
personal understanding and initiative, and the 
teacher’s style and skill, to name a few. A teacher’s 
challenge is to create a classroom that supports, 
rather than hinders, students’ inherent ability to 
learn. Teachers in traditional classrooms may find 
that change will be necessary in some key areas. 
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Curriculum 



How can 
teachers lure 
students to the 
natural world 
when their 
interest is 
captured by 
video games? 



Since students bring personal knowledge to the 
classroom, how can teachers help them connect 
their experiences and understanding to lesson 
content? A thematic, interdisciplinary curriculum 
that presents a larger picture is more recognizable 
and more meaningful than are isolated facts. A 
complex, overarching theme (such as growth, 
revolution, native people, or community) offers a 
scaffold to support student contributions. If students 
are encouraged to construct relationships and create 
metaphors for their understanding, they are more 
likely to make personal connections to the content. 
Challenging them to use higher order thinking 
skills — asking them to analyze, create, or synthesize 
ideas — helps to broaden their view of the content. 

Linking that broad view to direct student 
experience, however, can be difficult. How can a 
teacher lure student imaginations to the natural 
world if their interest is captured by video games? 
Skilled practitioners begin with their students’ 
interests and build upon them. The social studies 
teacher in the previous example let the students 
choose a city for their trip. There is no assurance 
that all the students will want to plan a trip, but 
offering them an option gives them a start toward 
making the activity their own. If a current event 
has captured the class mind for the moment, the 
teacher may consider altering the day’s lesson to 
follow that avenue of exploration. 

One strategy for lesson or unit planning is to 
cast the intellectual challenge in the form of a 
problem for students to solve— this recalls our 
metaphor of student as detective. Individuals or 
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teams of students may work through meaningful 
problems that reflect their interests or comment on 
their lives. How many problems presented in the 
first classroom example had any connection to 
students’ everyday life? 
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Classroom 

Interactions 
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A major idea in constructivist thought is that 
learning is affected by social interaction. Discus- 
sions, conversations, explanations, listening— all 
these are ways we learn by interacting with others. 
Encouraging social interaction among students is 
not common in classrooms — even classrooms of 
excellent teachers. If social intercourse is, indeed, 
an essential part of learning, our students need 
more opportunities for discussion to develop their 
understanding. Classrooms that reflect this concept 
allow the flow of ideas among the teacher and 
students. Furniture is arranged in ways that 
encourage students to work together; class discus- 
sions allow time for thoughtful responses and talk 
about answers; assignments are designed so 
students have interdependent roles for completion 
of the work. 

Skillful questioning techniques are important 
teaching tools in these classrooms. Teachers allow 
enough time after questions so students can think 
about their answers and provide thoughtful re- 
sponses. Some of the questions are open-ended 
and require higher level skills. Students are asked 
to comment on each other’s answers and check for 
understanding. Misconceptions or mistakes are 
used as opportunities to present inconsistencies or 
contradictions that require further thinking. 

18 
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A learner who thinks through a mistake and under- 
stands its fallacies is more likely to construct a new 
and better understanding. 
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Assessment 



Assessment 
should be linked 
to learning and 
should relate to 
performance and 
understanding. 



Changes in the classroom’s curriculum and 
interactions demand changes in assessment. As- 
sessment should be linked to student learning and 
relate to performance and understanding . 3 Ticking a 
test onto every learning activity will not reflect the 
rich variety of work being accomplished. 

Multiple forms of assessment provide opportuni- 
ties for different learners to demonstrate their under- 
standing. Classroom discussions offer recurring 
opportunities to check for understanding, but more 
permanent evidence can be captured in products from 
projects, papers, journals, photographs, drawings, 
and tests. These can be gathered in portfolios that let 
the students view their own progress. The importance 
of teamwork and dialogue in the classroom deserves 
attention as well, and student growth in areas of 
cooperation and interpersonal skills should be docu- 
mented through teacher observation and products of 
teamwork, o 




I n this chapter we explore three learner-centered 
classrooms. While the focus of the activity is on 
the student, the teacher establishes the lesson 
context and provides the tools and structure to 
complete the activity. 
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Story Writing 
Group 
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As part of the fifth grade language arts strand, 
students met twice a week to explore folktales from 
around the world. First, each student found a folktale 
to read, learn, and tell to the class. Some of the 
stories came from the school library, some from 
talking with their family or from stories the students 
already knew. Some were from the local area, but 
others were from around the world. The student 
marked the tale’s country of origin on a world map 
posted in the class. While they listened to the various 
stories, the students talked about what they liked 
about them, how they thought the story had origi- 
nated, and how some stories were like others. As the 
tales continued, a class list of different story charac- 
teristics emerged from their comments. 

After all the stories were completed, the teacher 
divided the class into working groups of three 
students and asked each student to write a two- 
page tale, remembering the characteristics from the 
class list. Members of the working groups read each 
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A 

constructivist 
lesson is based 
on students * 
own interests 
and allows 
them to work 
together to 
construct a 
unique under- 



other’s tales, provided feedback and suggested 
additions, which the author could use or not. The 
working group also illustrated the tales, providing 
at least one picture for every story. By the end of 
the unit, the class had a collection of stories and 
illustrations bound in a class booklet. 

The lesson, while presumably adhering to the 
curriculum, was based on student interests. Stu- 
dents chose a folktale that held particular interest 
or meaning for them and the teacher encouraged 
them to critique each folktale. Through reflection 
(discussion) about each folktale and collaboration 
(peer editing) , students could construct their own 
understanding of folktales and gain another 
perspective on interpretation through the com- 
ments of fellow students. 
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Estimation: 
Building Math 
Power 



Students enter school with estimation skills, 
aware of their approximate height or age, for 
example. By building lessons around this prior 
knowledge, teachers can help students develop a 
personal understanding of mathematics. In real life 
we estimate all the time — for example, when 
determining the number of hours to reach a desti- 
nation or when figuring out how much money to 
leave for a tip. 

In this activity for a fifth grade classroom 4 , the 
teacher breaks the class into several small groups 
and introduces three estimation exercises. First, 
students are given a cluster of ten dots. They must 
estimate several other clusters as “fewer than ten,” 
“more than ten,” or “about ten." Students discuss 
“good” estimates— how close the estimate must be 
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Estimation 
exercises encour- 
age numerical 
flexibility, 
mastery of a 
certain level of 
mathematical 
computation, and 
reflection about 
spatial and 
mathematical 
concepts. 



to the exact number— and then emphasize that in 
some situations, an estimate is just as good as the 
exact count. Students estimate the number of 
candies in a jar and pencils in a box, documenting 
how they arrived at their estimate. 

Next, students choose strategies to respond to 
the problem “What is the sum of 243 + 479?” 

One group adds hundreds and tens to produce an 
approximate sum of 700. Another estimates a 
sum of less than 750 by rounding 479 up to 500 
and 243 up to 250. 

Finally, students estimate the dimensions of 
classroom objects. To calculate the height of the 
door, one group places their tallest member against 
the doorjamb. He knows that he is five feet tall 
and reaches slightly more than halfway to the top 
of the door, so the door is about nine feet. One girl, 
measuring the teacher’s desk, recalls reading that a 
child’s hand is about five inches. Her group decides 
that two “hands” equal a foot and estimates the 
desk length to be four and one half feet. 

These estimation exercises encourage numeri- 
cal flexibility, mastery of a certain level of math- 
ematical computation, and reflection about spatial 
and mathematical concepts. Such skills are espe- 
cially important when using calculators or comput- 
ers, since students must have an estimate avail- 
able for comparison with the calculator’s answer. 

By posing problems that demand reflection and 
self-generated meaning, teachers can help students 
build their own understanding and gain a better 
sense of what the numbers represent. In the above 
example, students draw upon their pool of knowl- 
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Murderers 
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edge (the boy as five feet tall, the size of a hand) 
to create a way to solve the problem. 

Let’s examine what the learners and teacher 
did in this activity. First, the estimation exercise 
provides students the opportunity to use their prior 
knowledge to solve real world problems. Second, 
students accessed a variety of tools (clusters of 
dots, candies in a jar, and classroom objects) to 
construct their own understanding of the math- 
ematical principles involved. Finally, by posing 
problems that demand activity, reflection and self- 
generated meaning, the teacher helped students 
build their own understanding and gain a better 
sense of what the numbers represent. 

The following example was a three-week 
exercise, originating in a Latin class, that could 
also be used for an interdisciplinary literature, 
government, or history class. 

Most students at some point or another study 
the death of Julius Caesar or read the play by 
William Shakespeare. The death of Caesar raises 
still-relevant questions about political, personal, 
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how learning 
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beyond the 
content area to 
help students 
gain academic 
Ife skills. 



and national ambitions. Because all societies, 2000 
years after the fact, still wrestle with such issues, 
the class decided to engage in a mock trial of 
Caesar’s murderers, Cassius and Brutus. 

To prepare for the trial, students watched and read 
the play Julius Caesar and viewed parts of the film 
Cleopatra. Through a weekly Roman history class, 
they learned about events leading up to 44 B.C. 

Based on their points of view about the murder, 
students formed a prosecution team (those represent- 
ing Rome) and a defense team (those representing 
Brutus and Cassius). Each group voted for its lawyer, 
produced a set of witnesses (e.g. Marc Antony, 
Cleopatra, Caesar’s widow) , chose witness roles, and 
began planning its legal strategy. 

Since the trial was modeled on the American legal 
system, two lawyers from the community provided 
in-class consultations about various legal and court- 
room procedures and placed themselves on call after 
school. Students were very excited at having such 
“real-life” expertise at their disposal and approached 
the exercise with tremendous seriousness. 

All additional necessary library research was 
conducted during and after class. Groups presented 
daily research findings and witness questions to the 
teacher. She returned them the next morning with 
questions to encourage further research or to refocus 
those who were off track. In class, the teacher 
circulated between the groups, listening to their 
strategies, and through her questions guided stu- 
dents to a particular strategy or issue that they may 
have missed. On the days of the trial, students from 
a seventh grade English class served as jurors. One 
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teacher gave up her planning period to serve as 
the judge; another videotaped the trial. 

The trial is a good example of how learning can 
transcend content area mastery toward the develop- 
ment of a set of academic life skills. Students gained 
content knowledge of Latin legal phrases and 
historical information about the last days of the 
Roman republic. They learned the nuances and 
complexities of reasoning and how to anticipate and 
address opposing arguments. Most important, they 
were excited about the authenticity of the exercise 
and felt that history had come alive for them. 

All the students participated in the evaluation 
of this activity by critiquing themselves and their 
peers. Students were forthright about their efforts 
and the efforts of their group members. Their grade 
was based on the process (group cooperation, 
communication, preparation, and individual effort) 
and a final product (their performance in the 
videotaped trial) . 

As with the other learner-centered examples 
presented in this chapter, several constructivist ideas 
are evident in this activity. Each team of student 
lawyers constructed their own belief system about 
Brutus’s and Cassius’s actions based on their interac- 
tion with resources (the two lawyers, the teacher 
and their team members), materials (class lecture 
notes, film, Shakespeare’s play, historical docu- 
ments) and their accommodation or rejection of the 
information presented each day. By reflecting on the 
day’s trial and by interacting with their peers, 
students developed a greater understanding about 
both subject area content and legal procedures, o 




Building on Technology's Promise 

Computers and Constructivism 



L earner-centered environments support inde- 
pendent work as well as collaboration among 
learners. These classrooms provide students oppor- 
tunities to connect prior learning with current 
experience. Learners have access to a variety of 
tools and resources with which to work. Teachers 
can design such classrooms, and computers can 
help. In this chapter and the next, we will illustrate 
the link between the use of technology and the 
constructivist principles presented in Chapter 1 . 
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Learning 



> Computers can support the variety of ways 
learners construct their own understanding. Stu- 
dents who gather information from the Internet can 
be self-directed and independent. 

They can choose what sources 
to examine and what connec- 
tions to pursue. Depending on 
the parameters set by teachers, 
the students may be in complete 1 
control of their topics and their explorations. 

Students can work through a computer-based 
activity at their own pace. Rather than 25 individu- 
als working together on one activity, technology 
allows independent completion of work. Those who 
begin to fall behind can receive an instructor’s 
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individualized attention while others can begin 

to tackle more complex tasks. Learners bring 

Computer software can ; h-h 

unique prior knowledge; 

mix text, pictures, sound, 

and motion to provide a experience, and bdiejs 

variety of options for learners. t0 a learnin S \ 
Multimedia software will not be situation. 
the only classroom resource, but it can 
contribute richness and variety to student work. 

Students can build on their own understanding 
by using computers as resource tools, as work 
stations for individual learning, or as communica- 
tion channels to share their ideas with other 
Learning is learners. Individual understanding and experi- 

intemally controlled ences must be shared and compared to cur- 
and mediated by nculum content. By uncovering students’ 

, individual understandings, teachers can 

the learner. f 

determine the influence of students’ prior 
knowledge and further their education through 
new experience. 

Computers can be used to assist active experi- 
ences — gathering data and resources, conversing 
with colleagues, struggling through a challenging 
puzzle or application — or they can assist in reflec- 
tion. For example, while an on-line conversation 

4 * 

through e-mail is an active event, such discussions 
usually prompt reflection. They help 
us think about ideas and check Learning is 
our understanding. In another b ot h active and 
reflective application, teachers can reflective. 
enlist computers as authoring tools for 
students’ journals which are excellent vehicles for 
thoughtful examination of experience. 



Introducing technology into the learning 
environment can encourage cooperative learning 
and student collaboration. If they are allowed to 
converse, most students like to talk about their 
computer work and share their strategies. 

! Social interaction Classroom activities that are structured so that 

i introduces multiple com P uters ^courage collaboration build on 
| . learners’ desire to communicate and share 

perspectives. their understanding. It takes planning and 

intervention to build successful cooperative 

groups with or without computers, but groups that 

use computers as teamwork tools have a better 

start toward collaborative work. 

Beyond the classroom, computer networking 

allows students to communicate and collaborate 

with content experts and with fellow students 

around the globe. Communication 

tools like e-mail, listservs, Knowledge is 

bulletin boards, and chat constructed through 

groups allow teachers to a variely oftools , 

exchange lesson plans and 

r i resources, experiences, 

teaching strategies and 

. c . , . and contexts. 

create a professional community. 

The use of real world tools, relevant 
experiences, and meaningful data inject a sense of 
purpose to classroom activity. Part of the mission 
of educational institutions is to produce workforce- 
ready graduates who can, among other things, 
manipulate and analyze raw data, critically evalu- 
ate information, and operate hardware and soft- 
ware. This technological literacy imparts a very 
important set of vocational skills that will serve 
students well in the working world. 
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Technology has allowed schools to provide 
greater assistance to traditionally underserved 
populations. Assistive technology such as voice 
recognition systems, dynamic Braille displays, 
speech synthesizers, and talking books provide 
learning and communication alternatives for those 
who have developmental or physical disabilities. 
Research 5 has also shown that computer-medi- 
ated communication can ease the social isolation 
that may be experienced by those with disabilities. 
Computers have proved successful in increasing 
academic motivation and lessening anxiety among 
low ability students and learning disabled stu- 
dents, many of whom simply learn in a manner 
different from that practiced in a traditional, non- 
technological classroom. 

Students in technology-supported classrooms 
are armed with powerful tools to help them 
gather information, consult with colleagues, and 
present their findings. Their autonomy and 
confidence increase as they rely less on their 
teacher and more on their own initiative for 
knowledge-creation. Technology enables stu- 
dents to manipulate information in a manner 
that accelerates both understanding and the 
progression of higher-order thinking skills. As 
students gather more real-world data, share their 
findings with learners beyond their school, and 
publish their findings to the world, their role 
broadens from investigators of other products to 
designers, authors, purveyors, and publishers of 
their own work. 
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Technology amplifies the resources teachers 
can offer their students. Rather than relying on the 
textbook for content, computers can provide on- 
line access to content experts and up-to-date 
information from original sources. Reference 
materials on CD-ROMs and curriculum assistance 
from high quality software offer many more 
resource opportunities than most classrooms or 
school libraries could provide. 

The depth and breadth of such information 
poses its own challenge. Internet content is less 
structured and manageable than material outlined 
by a textbook. Students will need to question and 
evaluate the information they find. There are 
many Internet sites that offer raw data — pictures 
from space, numbers from the census, text from 
court testimony. These kinds of resources need 
context to provide meaning, and lessons should 
include components that help students use the 
information wisely and productively. 

Information from the Internet is more dynamic 
than the printed word. Teachers who understand 
the medium will use its currency and authenticity 
to their advantage. Along the way they will find 
an added bonus from such an environment— they 
become learners as well. 
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It may seem daunting to begin incorporating 
computers into your classroom. Yet many teachers 
have done so with great success. Although there is 
no blueprint for getting started, the following 
suggestions may serve as useful initial steps for 
introducing technology into the classroom. 

Maintain modest goals. Although a powerful 
learning tool, technology is not a panacea for all 
that ails a classroom. When introducing computers 
in your classroom, start with a small task such as 
supplementing research with some Internet re- 
sources or having students word process (rather 
than handwrite) a report. As you begin to feel 
comfortable you can increase your repertoire of 
computer-supported classroom activities. 

Have a backup plan. Backup plans, always a 
necessity, are even more crucial when using 
technology. What can you do if the Internet site is 
down or the CD-ROM drive gets stuck? How can 
such glitches be used as learning experiences? 

Ask for help. For many teachers who 
started their careers before the dawn of the 
Information Age, understanding computers 
seems difficult. Learning technology, however, is 
easier than it appears. It just takes time. Don’t 
let difficulties with software get you down or 
deter you from tapping technology’s true poten- 
tial. There are lots of experienced educators 
around. Ask for their help! 

Learn from and with your students. Many 
students have grown up around technology and 
feel comfortable with it. Don’t be embarrassed that 
they may know more about technology than you 
do. Welcome opportunities to learn from them, o 
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